result of his experience he is unable to subscribe to the view that the results of vaccine therapy are better than those obtained with other welltried methods. This group appears to be small. There is a second and much larger group, who allege this in private, but, for various reasons, do not assert it in public. This seems to include a large number of clinicians. A third and small group condemn vaccine therapy by word of mouth, but practise it by hand. I feel sorry to refer to this group, and I only do so because I know it exists. Lastly, there is a group, in which I reckon myself, who consider that results can be achieved by vaccines which have not hitherto been obtained by other and older methods.
It must be remembered, however, that most of the cases which have come into the hands of the inoculators have been thoroughly submitted to other methods of treatment before. We may thus subdivide the cases treated into those that are chronic, severe, desperate, moribund, and dead, for in several instances the patient has died before the inoculator arrived on the scene at all. Had he inoculated, I have no doubt that the result would have been ascribed to a failure of vaccine therapv. I believe we have hitherto seen the worst of vaccine therapy, and better results will be achieved when it is recognized that this method is not to be looked upon as a dernier ressort. Even in desperate cases, however, cure has been brought about in some instances. The attitude of the clinician is nevertheless remarkable. If a desperate case gets well on vaccines, it is alleged to be a question of chance; if it does not get well, the case but confirms the unfavourable opinion which the clinician expressed. Were this kind of logic applied to other methods of treatment, therapeutics would soon be discredited altogether. I have no doubt in my own mind that many cases which have been ineffectually treated over long periods by the most competent in the profession have been cured by inoculation at the end; but it seems very necessary to collect data on a much wider scale and much more accurately before the final value of the method can be determined. We need more science in our profession and fewer clinical impressions.
Sir WILLIAM B. LEISHMAN: Although I felt it an honour to have been invited by the Council of the Society to take part in this discussion, I had considerable reluctance in consenting, for the reason that my personal experience of the clinical side of vaccine therapy is so limited. From the laboratory side, however, I have a large experience of phagocytic work in connexion with the typhoid bacillus, and my remarks will be mainly in connexion with this organism. I should like, however, in the first place, to put in a plea for a wider trial of the method of estimating the phagocytic index which I first introduced. This method I still think presents some advantages as compared with the modification of Wright and Douglas. These are (1) that the technique is simpler, takes less time, and requires no special apparatus; (2) that phagocytosis goes on in the medium of the fresh blood plasma, instead of serum, and the conditions therefore approximate more closely to what occurs in vivo; (3) I believe that it is better to test the power of the patient's own leucocytes instead of einploying those of another individual; (4) in this method the cells are not exposed to repeated washing and centrifuging, processes which I cannot but think must damage them to some extent. At the same time I fully appreciate the value of the modification which was introduced by Sir Almroth Wright and Captain Douglas, and no one realizes more than I do the enormous imiiportance of the work which has been founded upon it. I only suggest that the older method might be worthy of more extended trial for the reasons I have put forward.
On thinking over the work which I have done in connexion with typhoid vaccine, there are three points which I wish shortly to bring before you:
First, in our efforts to improve typhoid vaccine-if that were possible-we have experimented with a large number of alternative vaccines, and, to judge of the effects of these vaccines, our principle has been to inoculate a group of rabbits, to pool their blood, and then, over a period of weeks or months, to institute examinations every day or two for the various protective substances. We have done that work for some years now, and have come more and more to the conclusion that the phagocytic index of these animals is the most reliable test of the value of a particular vaccine; more reliable, for instance, than that which is furnished by the bactericidal substances or agglutinins. I may add that we have to some extent confirmed this by a series of observations on cases of enteric fever and on convalescent patients who have recovered. We worked out an average curve, showing the course of the various substances, and those concerned in phagocytosis remained at a high level longer into convalescence than the others.
Secondly, in Sir Almroth Wright's eloquent introduction to this debate he alluded to a method which has been suggested many timesthat is, the ingestion of vaccines as being a possible alternative to inoculation. Our typhoid work has given us some experience in this direction which may be of some interest. Sir Almroth Wright will v-6 remember his own earlier attenmpts at immunization by the mouth by the swallowing of sterilized broth cultures of typhoid, and the results which he has recorded are very similar to those which we got in our experiments. The latter we conducted, however, on different lines. My colleague, Major Harrison, endeavoured to guide dead typhoid bacteria past the dangers of the stomach into the intestine, and, to do this, administered to various volunteers-our brother officers-pills containing dead typhoid bacteria suspended in a matrix consisting of fat and stearin. These were given at various intervals, and sometimes were continued for three or four weeks. Another series of experiments was done by enclosing bacteria, suspended in lard, in gelatine capsules. We analysed samples of the blood of these various volunteers, and concluded that it was certainly possible to modify the amount of protective substances in the blood by giving vaccine in this way by ingestion. But the results were extremely irregular. In one case, in a man who had been previously inoculated a year or eighteen months before, there was a remarkable initial rise in the bactericidal power, this lasted only a short time, and was followed by a fall to below the normal, which persisted until treatment was abandoned. In one or two cases there was no obvious effect at all, while in others a negative phase was apparently induced. In one case, in especial, considerable gastric disturbance was set up by the use of these capsules; and as the officer concerned was one who holds both the Victoria Cross and the Distinguished Service Order, we may believe that he held out longer than most. Generally speaking, the results of these experiments showed we had no control over this system of immunization. It might modify the substances, but we could not prophesy what would happen, and there was danger of producing bad effects in the shape of a negative phase.
The third point, which is more directly concerned with the subject of your debate, is the use of typhoid vaccine not as a prophylactic but as a therapeutic agent in enteric fever. That has been suggested often, and has been tried in various places-in Germany, America, and in India. Our own efforts in this direction arose in this way: I was very much struck by hearing Chantemesse's account of the results of his serum therapy in enteric fever, and these results he attributed to opsonification. He gave extraordinarily small doses of his serum, and claimed that the good effects were due to increased phagocytic power. If that is so, I thought we ought to do the same, or better, by the use of vaccine; and we have therefore treated some cases with our ordinary prophylactic vaccine. So far, we have only got a comparatively smllll number of cases, but they are, I think, distinctly encouraging. On talking it over with Captain Smallman, who was shortly returning to India, I asked him if he would undertake this vaccine treatment, and, when he got back to Quetta, which used to be a hotbed of the disease, he carried it out in a series of cases of enteric fever. As we were working in the dark we had to go cautiously with regard to dosage, but we had found, previous to this, that inoculation of very small doses of typhoid vaccine, up to 50 millions, produced no evil effects at all. It was equally certain that there were no good effects from such small doses. On raising the dose, however, up to 300 or 400 miRlions, and repeating it every fourth or fifth day, better results were obtained. If the dose is given in the morning there is a reactionary rise of temllperature of i°F. or 1j°F. above what one would have expected on that evening. That is followed next day by a considerable drop in the temperature, which remains comparatively low for two or three days after the inoculation. After -that it begins gradually to rise again. If at this moment the injection was repeated there was the same sequence of events, and after three or four inoculations the temperature fell to normal and usually did not rise again. There appears to have been no doubt of the great improvement in the appearance and general condition of the patients. In the ward in which these cases were treated I was told there was complete absence of the typical typhoid facies in the patients; they were rosier, seemed in good condition, and felt better. It is remarkable also that in several instances the men asked for the inoculations to be repeated, while, in the case of an officer, he said that in spite of the rise in temperature which followed his inoculation, he felt from that moment a definite change for the better, and never afterwards looked back. Captain Smallman treated thirty-six cases, of whom two died; but he noted an unusual freedom from relapse and complication in the remainder. The system has also been tried, but not on such a large scale, in a few other stations at home and abroad. Five places I have now information about, and the results generally are certainly encouraging. Some of the five officers who tried it started in a spirit of profound scepticism, and were converted, and are now anxious to try the method in other cases. I cannot give you information about the behaviour of the opsonic index of these cases. Captain Smallman was going to investigate that during the next enteric season at Quetta, but owing largely, I believe, to the extended use of anti-typhoid inoculation, he has not had sufficient material to work with.
My experience of vaccine therapy on the clinical side is so small as to muake any general opinion of mine hardly worth listening to. Still, such as it is, I give it to you. I believe vaccine treatment to be the greatest step forward that medicine has made of recent years, and that it has immense possibilities before it. One of the most important keys to successful treatment I believe to be the question of dosage, and I do not see how we can arrive at the appropriate dosage in the absence of frequent estimations of the opsonic index.
Professor HEWLETT: I believe Dr. Bulloch is a Scotsman; I do not know whether he is a member of the Church of England. At any rate, his attitude towards vaccine therapy very much coincides with one of the sentences in the preface to the Book of Common Prayer-namely, he keeps to the via media, he avoids the extremes. And I think that it is very much my own attitude with regard to vaccine therapy.
There is, I believe, immense value in vaccine therapy, and immense possibilities; but undoubtedly it has its limitations. I do not propose to deal with diseases treated by vaccine therapy, as this has been gone into fully by previous speakers. One has, of course, seen striking results in a number of various diseases. With regard to pulmonary tuberculosis, I must confess that I am very uncertain as to the value of vaccine therapy. I think pulmonary tuberculosis can be divided into three classes of cases. There is one class which, even if the conditions are but moderately good, tends to do well. There is a second class which, if very well looked after and well treated and put under good conditions, also tends to do well. There is a third class which, do what you will, goes downhill. And in this last class there are cases which run a very long course-ten years, perhaps twenty years, with remissions. So it seems to me extremely difficult to be sure as to whether tuberculin treatment is of service in pulmonary tuberculosis. Similarly as regards tuberculous glands. If they are of any size, it seems to me a dreary process to treat them only by vaccine therapy. To my mind the treatment to be suggested is immunization, or treatment for a period with a few injections of tuberculin, and then excision (of course I am only speaking generally), followed again by treatment with tuberculin from time to time to try to keep up immunity. As regards the mode of administration of vaccines, I was rather sorry to hear Sir William Leishman's results as to the uncertainty of oral administration, because I cannot help thinking that if oral administration could be adopted it would have many
